The built environment accounts for a significant detrimental impact on the natural environment as a result of its substantial use of energy and carbon emissions. Based on their energy usage and carbon emission, the operational phase of buildings has the most injurious effect on the environment. This paper focuses on the property management aspect of facilities management (FM) and presents an analysis of property management in the UK and Nigeria with reference to sustainability. It addresses the need of integrating sustainable practices in the management of public buildings in Nigeria. The research methodology for this paper is based on information and data collated from literature and two structured questionnaires targeted at professionals and maintenance personnel in charge of the maintenance of public buildings in the UK and Nigeria. The primary findings of this paper reveal that as a result of no/poor maintenance strategies for maintaining public buildings, the average condition of public buildings in Nigeria is fair (on a scale 1 -poor to 5 -excellent). Also, the absence of regulations/legislations, sustainable policies, awareness, training of maintenance personnel, knowledge and senior management commitment are the most severe barriers to the implementation of sustainable facilities management (SFM) in the management of public buildings in Nigeria. Based on the findings, this paper recommends a framework for the implementation of sustainable practices in the management of public buildings in Nigeria.
Introduction
There is a drastic change in global climate which is having an adverse effect on the wellbeing of the global population. Recent extreme weather events such as the hurricane Katrina which hit New Orleans, United States of America in 2005, flooding in most parts of the world and earthquake/tsunami and hurricane Irene in Japan and United States of America, points out the need to address the threat of global climate change. According to the conclusions of the Stern review, now is the time to take strong actions in order to avoid the worst impacts of climate change.
Apart from the fact that climate change has been described as the biggest global threat of the 21 st century (Williams and Sutrisna, 2010) , the hardest hit of climate change is anticipated to be developing countries as poverty reduction efforts around the globe are allegedly faced with a major drawback (World Bank, 2011) . There is therefore an urgent need for Nigeria as a developing country to take early and rapid steps towards achieving sustainable development.
In its simplest form and as first defined by the report of the Brundtland Commission in 1987, sustainable development is a "development that meets the needs of the present without compromising the ability of future generations to meet their own needs". In the quest to meet sustainable development, the Kyoto Protocol was adopted in Kyoto, Japan in 1997 and came into force in 2005. The Kyoto Protocol is an international agreement setting targets for industrialised countries to cut their greenhouse gas emissions. The need for urgent steps towards attaining sustainability was recognised and the acceptance that efforts should be made to tackle the causes of climate change led to the signing up to the Kyoto Protocol by member states of the European Union and other signatories. In order to attain sustainability and achieve 8% carbon reduction target, EU countries have come up with carbon reduction targets (Uk 12.5%, Germany 21%, Denmark 21% etc) to be met between 2008 and 2012 (Grant et al., 2009) . However, one of the limitations of the Kyoto Protocol is its exclusion of developing countries from the pursuit of sustainable development. In the opinion of the authors of this paper, the world is a global village and the major changes in the global climate affect all life on earth. Thus, every country has a stake in the pursuit of sustainable development as every contribution towards sustainability will be appreciated.
With an estimated 20% water usage, 25-40% energy usage, 30-40% solid waste generation and 30-40% global greenhouse gas emission (UNEP, 2007) , the built environment accounts for a significant detrimental impact on the natural environment currently contributing to the changes in the global climate. Also, CIOB (2004) estimated that only 5% generated energy is used in construction process of buildings while 45% is used to power and maintain the buildings. This indicates that the operational phases of buildings have the most injurious effect on the environment.
It can be deduced from the foregoing that if 45% of generated energy is used in the operational phase of buildings, the facilities manager whose key responsibility is at this phase of buildings is at the forefront of mitigating climate changes by delivering sustainable asset management in the built environment (Elmualim et al., 2009 ).
Nigeria has an estimated population of one hundred and fifty million, two hundred and fifteen thousand, five hundred and seventy three people and is considered to be Africa's most populous country (Index Mundi, 2011) . Like most developing countries, public enterprises were established in Nigeria in order to provide social services and to propel the vehicle of socio-economic development (Olowu and Sako, 2002) . Nwanze (2010) estimated the total number of public enterprises in Nigeria as at 2009 to be one thousand five hundred (600 at Federal level and 900 at State and Local Government level). However, Nigeria like many developing countries has recorded poor performance in the operation of public enterprises (Nwoye, 2002) . The economic recession in the early 1980's brought about a focus on public enterprises in Nigeria. This revealed that the sector was crowded by problems such as misuse of monopoly powers, bureaucratic red tape, heavy dependence on Government treasury, mismanagement and corruption (Alabi, et al., 2010) . The issue of mismanagement is also evident in the condition of public buildings in Nigeria. In spite of the huge amount of money spent on erecting public buildings in Nigeria, most of them are in shabby state of both structural and decorative disrepair as a result of poor maintenance (Iyagba, 2005) . The government seems to be interested in setting up new buildings while leaving the old buildings to rot and decay. For instance, the buildings in most Federal Government owned Universities is in a state of structural disrepair but the Government is presently undergoing the construction of six (6) new Federal Universities across the country. It is perceived that at its present state, public buildings use a high level of energy, water and its waste generation is extremely high due to lack of maintenance. Lewis et al., (2011) posited that systems which are not maintained consume more energy due to equipment wear. This suggests that public buildings in Nigeria as a result of their non-maintenance are detrimental to the natural environment.
There is therefore a need to proffer systems of incorporating sustainable practices in the management of public buildings in Nigeria. This is required to improve the condition of public buildings (buildings that consume less resource) and attain sustainability.
Sustainable Facilities Management
There is a lack of research on sustainable facilities management with reference to the maintenance and operation of buildings. However, sustainable facilities management (SFM) was described by Nielsen et al., (2009) , as an "umbrella" for various ways of minimising flows of energy, water and waste in the daily operation of buildings. In essence, reducing energy and water usage in the operation of buildings and waste generated from the daily operations and management of buildings will invariably lead to reduced operational cost of buildings. This is evident in the 13.8% reduction of carbon emissions and £13M (Thirteen Million Pounds) savings in energy bills within 12 months (May 2010 and May 2011) achieved by the UK Government across 3,000 public buildings (CIBSE, 2011) . This indicates that, apart from preserving the environment, incorporating sustainable practices in the management of buildings comes with the benefit of reduced operational cost.
In the bid to meet the requirements of the Kyoto Protocol, most European Union countries with the directive of the European Union Commission, came up with legislations and set targets in cutting down their greenhouse gas emissions especially in the built environment. For example, in the UK, a mandatory Energy Performance Certificate (EPC) was introduced in 2007 to be provided by home owners for the sale/rent of their homes. Information on the energy performance of the home is displayed on the EPC to prospective buyers/renters, also commercial buildings that are sold or let are expected to display an EPC. The EPC provides information on the buildings energy efficiency on a scale of A (very efficient) to G (least efficient). In 2008 also, the UK Government introduced the Display Energy Certificates (DECs) for UK public buildings measuring over 1,000m
2 . The introduction of these and other legislations/regulations points out the importance of the sustainability agenda to the property sector in the UK.
In the built environment profession, sustainability is increasingly becoming an important issue. The facilities manager is expected to apply the regulations to reduce carbon emission in the management of facilities. A majority of the burden for the reduction of carbon emissions in the built environment lies with the facilities managers as their key responsibility is at the operational phase of buildings which lasts much longer than the construction phase. Thus, Elmualim et al. (2009) stated that the facilities manager is at the forefront of delivering sustainable facilities management and contributing to sustainable development.
There are various systems of sustainable practices which are employed in the management and operation of buildings in order to reduce their carbon emissions and energy usage. Some of such systems includes: Building Information Modelling (BIM), Audits -energy, water and waste audits, sustainable cleaning products, adequate metering and monitoring, etc. Research was carried out by Nielsen et al., (2009) in order to evaluate the extent to which SFM is integrated in the operations of housing estates in Denmark. The research identified social housing, owner -occupier/private co-operatives and private renting as the three types of ownership in the housing sector. The research further identified individual metering, energy labelling of buildings, Green accounting for residential buildings, Green homes and Energy management as some of the regulations and tools for sustainable building operations. The results from the research showed good practices of SFM in the social housing sector that led to reduction in energy, water and waste generation. The research concluded that different types of ownership will demand different types of FM solutions thus determining the success of SFM. Although the outcome of the research is limited to residential housing sector, sustainable practices can be applied to all housing types. However, the success of a particular sustainable strategy in an organisation does not guarantee its success in another organisation especially if their activities differ.
The findings from the research carried out by Elmualim et al. (2009) to establish the level of commitment and knowledge chasm in practicing SFM indicated that sustainability is an important issue to organisations. Respondents to the research questionnaire stated that reports on energy efficiency, recycling and waste reduction were key in the sustainability report of their organisations. The research further states that a lack of consensual understanding and focus of individuals and organisations about sustainability is a barrier for implementing SFM.
A further research by Elmualim et al. (2010) revealed that time constraints, lack of knowledge and senior management commitment are the main barriers to the implementation of consistent SFM policies and practice. However, the research did not suggest ways of overcoming the overwhelming challenges of achieving SFM. It is evident that the practice of SFM has been welcomed by many organisations but there exist in these same organisations barriers impeding the success of integrating SFM in the daily operations of buildings. In order to achieve sustainable development in FM, sustainability should be embedded at both the strategic, tactical and operational phase of a facility. The facilities manager should not be left with the difficulties of managing just the facility upon completion when their contributions and input at the design stage can help shape better facilities. Shah (2007) , has argued that the influence of the facilities manager at the design stage (strategic level), will aid in achieving the targets and the pursuit of sustainability in the built environment and that the FM industry has a major role to play by influencing colleagues and the management hierarchy within the client's organisation to understand the benefits and impacts of sustainable development.
Management of Public Buildings in United Kingdom
A research by Olakunle (2010) on the management of hard services within UK's public buildings revealed that the maintenance strategy adopted for the management of buildings was from the outcome of an annual performance appraisal undertaken with the maintenance department. Also, performance standards were written into FM contracts with minimum performance level threshold and also allowing sanctions against non-achievers. The review process is characterised by;  Review and planning process: Past performances are appraised and the factors that caused a low performance are critically reviewed in order to improve on future performance  Objective -based performance is appraised against previous year's objectives in order to come up with new set of objectives for the next year  Creation of development opportunity: Plans are developed in order to give extra skills and knowledge needed to achieve the new objectives and to prepare for additional responsibilities  Participative: Past performances were acknowledged to be by the operatives but the operatives still depend on the managers for their input  Empowering: Problems are analysed and decisions on the formulation of objectives and how the objectives can be achieved are reached
The researcher concluded by stating that implementation of performance appraisal aided in the reduction of corrective maintenance. The maintenance system adopted could be seen as a planned maintenance system and according to Ravetz (2008) , such system adopted by the public sector has aided in making public sector homes significantly more energy efficient than private homes.
Management of Public Buildings in Nigeria
One of the greatest economic and social problem of Nigeria as a nation is the general absence of a maintenance culture (Iyagba, 2005) . The issue of poor maintenance culture and "I don't care" attitude, like a disease has eaten deep into the marrow of Nigeria and is manifested in the way public buildings are managed. Buildings are set up and expected to live their life span without a bit of management. Anele (2010) perceives that Nigeria will continue to waste scarce financial resources on building new infrastructure which cannot be sustained if urgent steps are not taken to embrace maintenance culture.
A research by Adenuga et al., (2010) on the need for effective maintenance practices in public buildings, investigated the causes of neglect of maintenance responsibilities and concluded that the lack of maintenance culture in the country, lack of maintenance knowledge, lack of emphasis on training, retraining and continuing education on effective management by the establishment, indiscipline and ignorance on the part of users, absence of planned maintenance programme and reactive maintenance, complexity of design, noninvolvement of maintenance team at design stage and inadequate funds for maintenance are the factors affecting maintenance management of public building in Nigeria
The authors of this paper agree with the findings of the research on the causes of neglect of maintenance responsibilities especially in the area of lack of maintenance knowledge. In Nigeria, the management of land, buildings and facilities, plant and machinery is perceived as the responsibility of the Estate Surveyor and Valuer. Given the skills and training, the Estate Surveyor and Valuer do not have the competence to appropriately manage facilities as they have limited knowledge in this field (Adewunmi and Ogunba, 2008) . However, the authors of this paper, fairly disagree with the issue of lack of adequate provision of funds as reasons for the condition of public buildings in Nigeria but will rather state that corruption by highly placed individuals in the public sector is responsible for this problem. On a scale from 10 (highly clean) to 0 (highly corrupt) on the perceived levels of public sector corruption in 174 countries in the world by Transparency International in 2010, Nigeria was ranked 2.4. This clearly shows the high level of corruption exhibited in the public sector and by public officers. Corruption especially in the public sector has brought about instability and failure of most of the public institutions.
Research Methodology
The study was carried out by a detailed literature review, a pilot study and questionnaire survey. Two structured questionnaires comprising of eighteen questions targeted at those in charge of the maintenance of public buildings in Nigeria and the UK were administered. The essence of sending questionnaires to practicing professionals in the UK is to appraise the management of public buildings in the UK and attain lessons and better practices (if any) that can be embedded in the management of public buildings in Nigeria. An on-line based questionnaire was created for UK respondents and was posted on group discussion pages of BIFM website and the Linked in (a social networking website) home pages of sustainability special interest group, Rising FM's, FM professionals and RICS while hand delivery questionnaires were administered to Nigeria respondents.
A total of one hundred and three questionnaires out of one hundred and seventy administered to the Nigeria participants were found useful for analysis while out of twenty eight participants in the UK, only twenty responses were considered to be of quality and useful for analysis.
Data collated were analysed using the frequency distribution and severity index. The mathematical expression of severity index as adopted from Akere and Gidado (2003) and Kadir et al (2005) is;
Where w R is the number of respondents, w , the weight or points assigned and t R , the total no of responses obtained from that variable. In interpreting the degree of severity, the scale on the rating of the issues is; S.I ≤ 1.4 implies not serious, not difficult or never felt its effect S.I = 1.5 -2.4 implies moderately serious or difficult or felt its effect some of the time S.I = 2.5 -3.4 implies usually serious, usually difficult or felt its effect many times S.I ≥ 3.5 implies very serious, very difficult or felt its effect most of the time.
Results and Discussions
The data collated from the questionnaire identified 65% of the UK respondents as Facilities Managers, 30% as Building Service Managers/Engineers and 5% as Director/Head of Estate and Contracts while 48% of the Nigeria respondents were identified as Estate Surveyors, 21% as Engineers, 14% as Technical staff, 7% as Quantity Surveyors, 5% as Facilities Managers and 1% each as Vice Principal special duties, Maintenance Officer, Director of Works, Cost Control Officer and Town Planner. Data collated from the questionnaire are analysed and the findings are discussed below: The results shown in figure 1 suggest the presence of good maintenance practice in the management of public buildings in the UK and further demonstrate high emphasis on maintenance culture which has engineered the good property management practice. These good practices are perceived to be responsible for the condition of public buildings in the UK. The results also illustrates to a great extent the poor emphasis placed on maintenance in Nigeria. In the opinion of the authors of this paper, the buildings in excellent and very good conditions from the Nigeria analysis are those with an average age less than ten. Thus, the conditions of UK public buildings are perceived to be better than that of Nigeria. The results of figure 1 can also be linked to the responses from the participants when asked if their organisation had a maintenance strategy. The UK participants all replied that theirs had a maintenance strategy while 88% of Nigeria participants stated their organisation had no maintenance strategy and 12% stated theirs' had. From the analysis, it can be established that the presence of a maintenance strategy is responsible for the condition of public buildings in the UK. It is evident that for buildings to remain in good condition, it is critical to implement good practices of predictive, preventive and corrective maintenance. Table 1 and 2 show the tabular summary of the results from analysis showing the severity indexes of the barriers to the implementation of sustainable practices in the management of public buildings in the UK and Nigeria:
The result on table 1 demonstrates that time constraints, financial constraints and lack of training of maintenance personnel are the most severe barriers affecting the implementation of consistent SFM practices. Based on the results of table 1 and the findings of Elmualim et al. (2010) , time constraints seem to be an intense barrier encountered by all maintenance personnel in their various organisations. This could be as a result of the commitment required in other to achieve sustainability (maintenance strategy, monitoring, targeting, reporting etc). Also, with reference to the severity scale, results from table 1 illustrates that the effect of the other barriers are minimal. The results on table 2 show a huge gap in the findings between the UK and Nigeria analysis. This can be associated to the fact that UK has a legal obligation to reduce carbon emissions and this engineered the introduction of regulations/legislations and targets by the UK Government which has aided in minimising the severe effect of other barriers in the implementation of SFM while Nigeria as a developing country has no express obligation to reduce carbon emissions. However, taking into consideration that the world is a global village and the impact of climate change will have more effect on developing countries, Nigeria must work towards reducing its carbon emissions. If the actions of UK are imbibed into the Nigeria system then Nigeria will be making progress in the right direction towards achieving sustainability in the management of public buildings.
Embedding Sustainable Practices in the Management of Public Buildings in Nigeria
The findings from the primary data and the review of literatures for this study indicates that in order to embed sustainable practices in the management of public buildings in Nigeria, all tiers of Government in Nigeria, professionals in charge of the management of public buildings and the populace need to take crucial steps and actions. Thus, the authors of this paper have developed a framework that will enable the implementation of SFM in the management of public buildings in Nigeria. The proposed framework comprises of six interconnected phases and is illustrated on figure 2 of this paper. Phase 1 -Public awareness and enlightenment: The general public needs to be sensitised and enlightened of sustainable practices. Education of people is a strong tool for achieving sustainability. Since public buildings can be accessed by the general public, simple information fed to the public can assist in attaining sustainability. For example, simple practices like turning off the tap after using the washroom or immediately reporting leakages at the washroom to appropriate personnel will aid the sustainability course. Seminars and workshops can be organised in order to educate the public staff. However, based on the poverty level in Nigeria, the Government should not expect the public to embrace the course towards achieving sustainability without some form of criticism, rather the Government should be very strategic with their awareness programmes.
Phase 2 -Training and education of professionals: The training and education of the professionals involved in the management of public buildings is an important factor to achieving sustainability. This phase should begin before the public awareness and enlightenment phase come to an end. The training and education of professionals should be a continuous process in order to ensure that the professionals have vast knowledge in the practice of SFM/property management. Also, at this phase an appropriate maintenance strategy should be developed for the maintenance of public buildings.
Phase 3 -Create sustainable regulations/legislations: Just like most European countries, it is necessary to create sustainable regulations/legislations in order to protect and restore the environment. Regulations/legislations are important tools to achieve sustainability. The regulations/legislations should be reviewed from time to time depending on the environmental concerns. Also, it is still important that at this phase another round of public awareness and enlightenment is undertaken.
Phase 4 -Public organisations should develop written sustainable policy: Based on the requirements of the regulations/legislations, public organisations should come up with written sustainable policies. Written policies guide the organisation in that inadequacies are easily observed. Working without a written sustainable policy might lead to misunderstanding within the organisation, as employees might be working with a perceived understanding of the organisation's sustainable policies.
Phase 5 -Incorporate sustainable practices in the management of public buildings: At this phase, it is assumed that the maintenance staff, public sector staff and the general public have a better understanding of the importance of sustainability in the management and operation of buildings. Thus, at this phase, sustainable practices can be employed.
Phase 6 -Enforce sustainable regulations/legislations: In order to ensure compliance, it is important to strategise ways of implementing the sustainable regulations and legislations. At this phase, the Government can come up with incentives, targets for carbon reduction and penalties.
Conclusion
This paper has produced insights on the practice of SFM in the management of public buildings in Nigeria and the UK. From the results, it can be ascertained that the introduction of regulations/legislations and targets by the UK Government has aided in minimising the severe effect of other barriers in the implementation of SFM in the management of public buildings. It can be established that the introduction of regulations/legislations which aids sustainable practices is beneficial to both the organisations and the world in that, it reduces the running/operational cost of the organisation and carbon emissions of buildings. It is therefore important that the action of the UK Government be embedded in Nigeria. Based on this, the paper recommended a framework for the implementation of SFM in the management of public buildings in Nigeria. However, based on the outcome of this research, it is necessary that a further research be carried out regarding the actual regulative/legislative framework that will enhance the implementation of SFM in the management of public buildings in Nigeria.
